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CASE REPORTS
Penetrating aortic ulcers arise in atheromatous
plaques, extend through the intima, and breach the
media.1 They are most commonly located in the distal
descending thoracic aorta and tend to occur in elderly
patients with hypertension and a history of cardiac dis-
ease.2 Their natural history remains ill-defined, but
such lesions may precipitate pseudoaneurysmal forma-
tion, localized dissection, embolization, or rupture.1-3
Given the morbidity associated with open surgery,
endovascular repair may be the treatment of choice.
Although stent-graft replacement of acute aortic dis-
sections has recently been described, endovascular
repair of penetrating thoracic aortic ulcers has not pre-
viously been reported.4,5 We present two patients with
ruptured penetrating ulcers of the thoracic aorta who
later underwent successful endovascular repair.
CASE 1
A 67-year-old man was admitted with collapse asso-
ciated with central chest pain and dyspnea. He went to
his general practitioner infrequently, had no significant
medical history, and was not taking medication. On
examination, he was confused, hypotensive, and hypox-
ic, with reduced air entry at the right base. His hemo-
globin level at admission was 135 g/dL, falling to 100
g/dL within 24 hours. His cardiac enzyme level and the
results of his electrocardiogram were normal. A sub-
stantial right pleural effusion was revealed by means of a
chest radiograph, and it was confirmed by means of spi-
ral computerized tomography (CT) scan, by means of
which a penetrating ulcer of the mid-descending aorta
was also (Fig 1A) revealed. The presence of a small dis-
section flap and intramural hematoma was confirmed by
means of transesophageal echocardiology. At this stage,
the patient had become hypertensive (180/100 mm
Hg) and required treatment with sodium nitroprusside,
hydralazine, verapamil, and methyldopa. Increasing
confusion and dyspnea developed. An increase in the
size of the effusion, which was confirmed as a hemoth-
orax on the insertion of the chest drain, was shown by
means of a second CT scan. Symptomatic relief was
obtained, and the patient remained cardiovascularly sta-
ble. A 2-cm-long contained dissection of the midtho-
racic aorta, but no evidence of continuing leak, was
revealed by means of a calibrated angiogram. (Fig 1B). 
Endovascular repair was undertaken 6 weeks after the
patient’s initial admission. In the operating theater, with
general anaesthesia, a 6F pigtail catheter was introduced
via the left brachial artery to obtain a “road-map” angio-
gram. After full heparinization, a Talent stent (length, 60
mm; diameter, 36 mm; World Medical Manufacturing,
Sunrise, Fla) was introduced, via a retroperitoneal ap-
proach, into the right common iliac artery. The 27F deliv-
ery system was introduced over a stiff guide wire. The
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femoral route was not used, because the external iliac
artery was markedly tortuous and of narrow caliber.
Satisfactory alignment was obtained on fluoroscopy and
road mapping on initial deployment. However, during
balloon expansion of the device, the pulsatility of blood
flow within the aortic pressure resulted in downward dis-
placement of the graft (Fig 2A). As the lesion remained
uncovered, a second Talent stent (length, 120 mm; diam-
eter, 36 mm) was deployed within the first stent.
Satisfactory closure of the dissection flap was confirmed by
means of anteroposterior and lateral angiography. During
the initial balloon expansion, the patient’s systolic blood
pressure was 100 mm Hg, but this was reduced to 60 mm
Hg with a bolus of nitrate during deployment of the sec-
ond stent. Satisfactory alignment of the stents and a
resolving hemothorax were shown by means of an imme-
diate follow-up CT scan and a CT scan 6 months later
(Figure 2B). The patient remained well at a 1-year follow-
up examination. 
CASE 2
A 76-year-old man collapsed and had dyspnea and
chest pain with an accompanying cerebrovascular accident
(CVA). He was hypotensive and was found to have a large
left hemothorax. His medical history included chronic
obstructive airway disease, ischemic heart disease requir-
ing a pacemaker, and an aortobifemoral graft (18 mm by
9 mm) for a ruptured aneurysm. A penetrating atheroma-
tous ulcer of the mid-descending thoracic aorta was
revealed by means of a spiral CT scan and an angiogram
(Fig 3). He remained cardiovascularly stable and under-
went a reasonable recovery from his CVA. Six weeks after
his initial admission, a Talent stent (length, 110 mm;
diameter, 35 mm) was inserted with general anesthesia
and full heparinization in the operating theater via an arte-
riotomy in the right limb of the bifurcation graft. The 27F
delivery system was inserted over a stiff guide wire, and a
6F pigtail catheter was introduced via the left brachial
artery. Satisfactory deployment was obtained and con-
Fig 2. Angiograms showing A, the position of the initial unsuccessful stent and B, the final
appearance after satisfactory deployment of a second stent in case 1.
Fig 1. A, Contrast computerized tomography scan demonstrating an atheromatous ulcer of a
mid-descending thoracic ulcer, and B, an angiogram showing localized dissection in case 1.
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firmed by means of anteroposterior and lateral angiogra-
phy. The stent was shown to be in a satisfactory position
by means of a postoperative and 6-month follow-up CT
scan. The patient remained well at a 1-year follow-up
examination.
DISCUSSION
To date, there have been several reports of suc-
cessful endovascular repair of primary or traumatic
thoracic aortic aneurysms.6-8 Endovascular stent
deployment and balloon fenestration have been used
to successfully treat patients with ischemic complica-
tions of aortic dissection.9 However, to our knowl-
edge, endovascular repair of penetrating atheroma-
tous ulcers has not been previously described.
Penetrating atherosclerotic aortic ulcers were first
described by Shennan in 193410 and are increasingly
identified by means of CT and angiography as con-
trast-filled pouchings of the aorta in the absence of a
dissection flap or false lumen.3,11 Local dissections
may also occur at the base of the ulcer.3,10 In a retro-
spective study of 198 patients in whom aortic dissec-
tion was initially diagnosed, 7.6% of patients were
found to have a penetrating aortic ulcer.3 These
patients were found to be older, with ulcers mainly
located in the descending aorta that were associated
with larger aortic diameters and a history of abdomi-
nal aortic aneurysm. Although the clinical presentation
of aortic dissection and penetrating ulcers may be sim-
ilar, reports have shown the risk of transmural rupture
to be higher in patients with penetrating ulcers.1,12
Medical therapy may be effective in patients with
ulcers of the descending thoracic aorta; in the presence
of disease progression or evidence of rupture, surgical
management has been advocated.3 Given the morbid-
ity associated with open surgery, endovascular repair
may be the treatment of choice in this condition.
Our patients, who had large hemothoraces and
were at high risk for impending rupture, demon-
strate that penetrating ulcers of the thoracic aorta
can be treated effectively with endovascular stents.
However, like previous authors, we have found
deployment with absolute precision to be difficult
because of the pulsatility and force of thoracic aorta
blood flow.6 To overcome this difficulty, some
authors recommend that the systolic blood pressure
be titrated to 50 to 65 mm Hg by infusing sodium
nitroprusside or a combination of vasodilators and
beta-blockers at the time of stent deployment.4,8,13
Ideally, these patients would have undergone defini-
tive treatment at an earlier stage, but delays were
incurred in the initial referral to the vascular sur-
geons and also in obtaining the stents. However,
Semba et al, in a series of 11 patients with acute rup-
ture of the thoracic aorta caused by either aneurysms
or trauma, successfully stented patients within 7 days
of presentation.13
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